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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 9-21 , 24, 25 30 and 32 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Jacob US Patent 4,362,632 in view of Thornton et al US Patent 

4,441,092. 

The primary reference, Jacob discloses a plasma processing system comprising 
of a reaction chamber 1 and RF generator and an impedance matching network. The 
impedance matching networks comprising of variable capacitors (43 48) and variable 
inductor 44. The impedance matching network has a Pi circuit topology. Inherently, 
the inductor and capacitor components of the impedance matching network will act as a 
filter. 

Thus, Jacob is shown to teach all the limitation of the claims with the exception of 
the variable inductor including a magnetic core, a helical coil and actuator configured to 
physically translates the magnetic core through the helical coil, the matching network 
having a Pi circuit topology, the magnetic core being the only movable element and the 
coil being stationary. 

Thornton et al discloses in figure 2a-2d,a schematic representation of a variable 
inductor comprising of a cylindrical coil 1 13, a movable contactor 115, and a magnetic 
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core suitable to travel axially within the interior of coil. The magnetic core is composed 
of a ferrous material. Figure 3 shows a suitable structure for implementing the variable 
inductor. The variable inductor is capable of operating in the radio frequency range. 
(Column 3; line 3 through column 4 line 8) 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the variable inductor of Jacob with the variable inductor as taught by 
Thornton et al. The motivation for this modification would have been to provide variable 
inductor capable of operating in the radio frequency range. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the matching network configured to deliver maximum radio 
frequency power of 500W, 1500W, 2500W, 3500W, 4500W and 5000W since it has 
been held that the discovering the optimum values of a result effective variable involves 
only routine skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the magnetic core of the variable inductors have a Curie 
temperature greater than 150 C, 200 C, 250 C, 300 C, 350 C, 400 C since the 
magnetic core material having a greater magnetic permeability has a lower Curie 
temperature, therefore it has been held that the discovering the optimum values of a 
result effective variable involves only routine skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the temperature factor of permeability to be within the 
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range of -1 X10" 6 to 40 X 10" 6 since it has been held that the discovering the optimum 
range involves only routine skill in the art. 

Claims 2 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacob US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further 
view of Wickramanayaka et al US Patent 6,462,482. 

See above rejection of claim 1 , for discussion of Jacob and Thornton 

references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the plasma processing system being a magnetically enhanced capacitively coupled 
plasma reactor. 

Wickramanayaka et al (6,462,482) disclose a magnetically enhanced 
capacitively-coupled plasma processing system for sputter deposition applications with 
higher ion concentration, higher ion flux uniformity on the substrate surface and without 
the re-deposition of sputtered materials back on the target plate. (Column 3 line 14-19) 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the general plasma processing system with the magnetically 
enhanced capacitively coupled plasma reactor as taught by Wickramanayaka et al. The 
motivation for this modification would have been to provide the plasma process with 
higher ion concentration and higher ion flux on the substrate surface. 

Claims 3, 4, 39 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jacob US Patent 4,362,632 in view of Thornton et al US Patent 
4,441, 092 in further view of Salimian et al US Patent 5,656,123. 
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See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the plasma processing system being a two frequency capacitively coupled plasma 
reactor. 

Salimian et al disclose a dual frequency capacitively coupled triode plasma 

reactor capable of providing a high power to the plasma with a relatively low positive 
potential so that a relatively ion dense (on the order of 10.sup.1 1 ions/cc) plasma is 
formed while little or no etching of the top electrode or other surfaces of the interior of 
the reactor in contact with or in close proximity to the plasma occurs. (Column 4 line 37- 
44) 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the general plasma processing system with the two frequency 
capacitively coupled plasma reactor as taught by Salimian et al. The motivation for this 
modification would have been to provide the plasma process capable of providing a 
high power to the plasma with a relatively low positive potential so that a relatively ion 
dense (on the order of 10.sup.11 ions/cc) plasma is formed while little or no etching of 
the top electrode or other surfaces of the interior of the reactor in contact with or in close 
proximity to the plasma occurs. 

Claims 5 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacob US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further 
view of Singh US Patent 5,309,063. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 
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Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the plasma processing system being an inductively coupled plasma reactor. 

Singh (5309063) disclose an inductively coupled plasma production apparatus. 
The coil 12 of the invention has a greater inductive component than the flat coil and 
therefore generates a greater ion density. 

One otordinary skill in the art at the time of the invention would have found to 
obvious to replace the general plasma processing system with the inductively coupled 
plasma reactor as taught by Singh. The motivation for this modification would have 
been to provide the plasma process capable of generating greater ion density. 

Claims 6 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacob US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further 
view of Chen etal US Patent 6,155,199. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the plasma processing system being a transformer coupled plasma reactor. 

Chen et al (6,155,199) discloses a transformer coupled plasma generation 
system which provides radio frequency plasma coupling systems that allow for 
controllable, uniform inductive coupling within a plasma reactor, as well as separately 
controllable, uniform capacitive coupling within the reactor. (Column 2 lines 51-55) 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the general plasma processing system with the transformer coupled 
plasma reactor as taught by Chen et al. The motivation for this modification would have 
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been to provide the plasma process that allow for controllable, uniform inductive 
coupling within a plasma reactor, as well as separately controllable, uniform capacitive 
coupling within the reactor. 

Claims 7 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacob US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further 
view of Imahashi et al US Patent 5,537,004. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the plasma processing system being an electron cyclotron resonance plasma reactor. 

Imahashi et al (5,537,004) disclose an electron cyclotron resonance plasma 
processor wherein electron cyclotron resonance is induced under a lower magnetic 
field. (Column 1 line 65-67) 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the general plasma processing system with the electron cyclotron 
resonance plasma reactor as taught by Imahashi et al. The motivation for this 
modification would have been to provide the plasma process that allow for electron 
cyclotron resonance to induced under a lower magnetic field. 

Claims 8 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacob US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further 
view of Keller et al US Patent 5,767,628. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 
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Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the plasma processing system being a Helicon plasma reactor. 

Keller et al discloses a helicon plasma processing tool, which provides uniform 
and quiescent plasma. (Column 3 line 4-6) 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the general plasma processing system with the electron cyclotron 
resonance plasma reactor as taught by Imahashi et al. The motivation for this 
modification would have been to provide the plasma process that allow for uniform and 
quiescent plasma to be generated. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacob 
US Patent 4,362,632 in view of Thornton et al US Patent 4,441, 092 in further view of 
Mavreti et al US Patent 6,424,232. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the matching network components being configured in an L circuit topology. 

Mavreti et al teaches that an impedance matching circuit is constituted by an L- 
type circuit. 

One of ordinary skill in the art would have found it obvious to replace the general 
matching network of Jacob with a matching network having component configured in a 
L type circuit topology since examiner takes notice of the equivalence of the matching 
network of Jacob and the L type matching network of Mavreti et al for their use in the 
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plasma art and the selection on any of these known equivalents to provide impedance 
match would be within the level of ordinary skill in the art 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacob 
US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further view of 
Kondo et al US Patent 6,462,628. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the matching network components being configured in a T circuit topology. 

Kondo et al teaches that an impedance matching circuit is constituted by, for 
example, a C-L-C or L-C-L, Pi type or T-type circuit. 

One of ordinary skill in the art would have found it obvious to replace the general 
matching network of Jacob with a matching network having component configured in a 
L type circuit topology since examiner takes notice of the equivalence of the matching 
network of Jacob and the T type matching network of Kondo et al for their use in the 
plasma art and the selection on any of these known equivalents to provide impedance 
match would be within the level of ordinary skill in the art 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacob 
US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further view of 
Ball et al US Patent 5,315,61 1 . 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
of the magnetic core being made of NiZn ferrite. 
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Ball et al disclose an inductor formed from a plurality of first toroidal magnetic 
cores fabricated of NiZn ferrite. 

One of ordinary skill in the art would have found it obvious to replace the general 
magnetic core of Thornton et al with a magnetic core made of NiZn ferrite as taught by 
Ball et al since examiner takes notice of the equivalence of the magnetic core of 
Thornton et al and the NiZn magnetic core of Ball et al for their use in the inductor are 
and the selection on any of these known equivalents to provide magnetic core would be 
within the level of ordinary skill in the art. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacob 
US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further view of 
Williams et al US Patent 5,889,252. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
the matching network further comprising an additional inductive element. 

Williams et al disclose in figure 3, an impedance matching network comprising of 
two variable inductors, which provides precise and fast matching of the load. 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the matching network of Jacob with the matching network as taught 
by Williams et al. The motivation for this modification would have been to provide a 
matching network that provides precise and fast matching to the load. 
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Claims 33 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacob US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in 
further view of Hong US Patent 6,695,954. 

See above rejection of claim 1 , for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
a filter located between an RF source and the matching network. 

Hong disclose in figure 2 a filter 32 located between the RF source 30 and the 
matching network 30. The filter comprises of the inductor and capacitor. The filter 
can eliminate or reduce substantially RF current flowing to the DC source 30. 

One of ordinary skill in the art at the time of the invention would have found to 
obvious a filter between the RF generator and matching network of Jacob. The 
motivation for this modification would have been to provide a means of eliminating or 
reducing substantially RF current flowing to the source. 

Claims 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jacob 
US Patent 4,362,632 in view of Thornton et al US Patent 4,441 , 092 in further view of 
Shamouilian et al US Patent 6,095,084. 

See above rejection of claim 1, for discussion of Jacob and Thornton references. 

Jacob and Thornton are shown to teach limitation of the claim with the exception 
a filter located between the plasma load and the matching network. 

Shamouilian et al disclose in figure 4 a filter 32 located between the plasma load 
55 and the matching network 235. The harmonic filter 270 are selected to adjust the 
phase and the amplitude of the harmonics generated in the plasma sheath to those 
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harmonics required to produce a "normal" half-wave rectified sinusoidal sheath voltage 
waveform without significantly affecting the impedance match at the fundamental 
frequency provided by the impedance matching network 235. (Column 16 line 29-35) 
One of ordinary skill in the art at the time of the invention would have found to 
obvious a filter between the plasma load and matching network of Jacob. The 
motivation for this modification would have been to provide a means of adjusting the 
phase and the amplitude of the harmonics generated in the plasma sheath to those 
harmonics required to produce a "normal" half-wave rectified sinusoidal sheath voltage 
waveform without significantly affecting the impedance match at the fundamental 
frequency provided by the impedance matching network 235. 

Claim 45-58, 61, 62, 66, 67, 68, 71 and 72 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Collins et al US Patent 5,392,018 in view of Van Gogh et al 
US Patent 6,579,426. 

Collins et al disclosed an impedance matching circuit used in plasma process 
system. The impedance matching circuit, shown in figure 3, comprises of a two variable 
inductance (74 78), a fixed inductance 70 and two capacitors (72 76). The matching 
circuit has Pi circuit topology. 

Thus Collins et al is shown to teach all the limitations of the claims with the 
exception of the variable inductance including a magnetic core, a helical coil, and an 
actuator for physically translating the magnetic core through the helical coil and a 
housing including a the variable inductance wherein the housing includes a partition that 



Application/Control Number: 10/779,876 Page 13 

Art Unit: 2817 

shields variable inductance. Inherently, the inductor and capacitor components of the 
impedance matching network will act as a filter. 

Van Gogh et al discloses in figure 2, two tunable inductors (318 320) each 
inductor comprises of a core 318c and 320c, a coils 318a and 320a, metal housing 
which shield the inductor from each. A motor 352 actuate the core pieces 318c and 
320c. 

One of ordinary skill in the art at the time of the invention would have found to 
obvious to replace the variable inductors of Collins et al with the variable inductor as 
taught by Van Gogh et al. The motivation for this modification would have been to 
provide variable inductor, which improves the uniformity of the sputter deposition. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the matching network configured to deliver maximum radio 
frequency power of 500W, 1500W, 2500W, 3500W, 4500W and 5000W since it has 
been held that the discovering the optimum values of a result effective variable involves 
only routine skill in the art. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the magnetic core of the variable inductors have a Curie 
temperature greater than 1 50 C, 200 C, 250 C, 300 C, 350 C, 400 C since the 
magnetic core material having a greater magnetic permeability has a lower Curie 
temperature, therefore it has been held that the discovering the optimum values of a 
result effective variable involves only routine skill in the art. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the temperature factor of permeability to be within the 
range of-1 X10" 6 to 40 X 10" 6 since it has been held that the discovering the optimum 
range involves only routine skill in the art. 

Claim 63 is rejected under 35 U.S.C. 103(a) as being unpatentable over Collins 
et al US Patent 5,392,018 in view of Van Gogh et al US Patent 6,579,426 in further view 
of Hong US Patent 6,695,954. 

See above rejection of claim 45 for discussion of Collins et al and van Gogh et al 
references. 

Collins et al and Van Gogh et al are shown to teach limitation of the claim with 
the exception a filter located between an RF source and the matching network. 

Hong disclose in figure 2 a filter 32 located between the RF source 30 and the 
matching network 30. The filter comprises of the inductor and capacitor. The filter 
can eliminate or reduce substantially RF current flowing to the DC source 30. 

One of ordinary skill in the art at the time of the invention would have found to 
obvious a filter between the RF generator and matching network of Collins et al. The 
motivation for this modification would have been to provide a means of eliminating or 
reducing substantially RF current flowing to the source. 

Claims 64 is rejected under 35 U.S.C. 103(a) as being unpatentable over Collins 
et al US Patent 5,392,018 in view of Van Gogh et al US Patent 6,579,426 in further view 
of Shamouilian et al US Patent 6,095,084. 
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See above rejection of claim 45, for discussion of Collins et al and van Gogh et al 
references. 

Collins et al and Van Gogh et al are shown to teach limitation of the claim with 
the exception a filter located between the plasma load and the matching network. 

Shamouilian et al disclose in figure 4 a filter 32 located between the plasma load 
55 and the matching network 235. The harmonic filter 270 are selected to adjust the 
phase and the amplitude of the harmonics generated in the plasma sheath to those 
harmonics required to produce a "normal" half-wave rectified sinusoidal sheath voltage 
waveform without significantly affecting the impedance match at the fundamental 
frequency provided by the impedance matching network 235. (Column 16 line 29-35) 
One of ordinary skill in the art at the time of the invention would have found to 
obvious a filter between the plasma load and matching network of Collins et al. The 
motivation for this modification would have been to provide a means of adjusting the 
phase and the amplitude of the harmonics generated in the plasma sheath to those 
harmonics required to produce a "normal" half-wave rectified sinusoidal sheath voltage 
waveform without significantly affecting the impedance match at the fundamental 
frequency provided by the impedance matching network 235. 

Claim 65 is rejected under 35 U.S.C. 103(a) as being unpatentable over Collins 
et al US Patent 5,392,018 in view of Van Gogh et al US Patent 6,579,426 in further view 
of Ball et al US Patent 5,31 5,61 1 . 

See above rejection of claim 45, for discussion of Collins et al and van Gogh et al 
references. 
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Collins et al and Van Gogh et al are shown to teach limitation of the claim with 
the exception of the magnetic core being made of NiZn ferrite. 

Ball et al disclose an inductor formed from a plurality of first toroidal magnetic 
cores fabricated of NiZn ferrite. 

One of ordinary skill in the art would have found it obvious to replace the general 
magnetic core of Van Gogh et al with a magnetic core made of NiZn ferrite as taught by 
Ball et al since examiner takes notice of the equivalence of the magnetic core of Van 
Gogh et al and the NiZn magnetic core of Ball et al for their use in the inductor are and 
the selection on any of these known equivalents to provide magnetic core would be 
within the level of ordinary skill in the art. 

Allowable Subject Matter 

Claims 29, 42, 44, 59,60, 69 and 70 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Vance US Patent 1,911,980 Standley US Patent 4,673,589, Ye e 
t al US Patent 6,020,686, Vergnolle US Patent 3, 764, 940 and Harnett et al US Patent 
5,842,154. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly E. Glenn whose telephone number is (571)- 
272-1761 . The examiner can normally be reached on Monday-Friday 7:30 to 4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Pascal can be reached on (571)-272-1769. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

Kimberly E Glenn 
Examiner 
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